Abstract. In order to determine the deformation of the base, the shrinkage of the structures erected on them, as well as to study the strength of the bases, it is necessary to determine the stresses in the soil massif. The stresses in the soil massif from the action of the structure are superimposed on the existing stresses in it from the action of its own weight, taking into account the excavation during the development of the pit. Therefore, the paper considers the stress-strain state of the ground base with a trapezoidal cutout under its own weight. It is shown that the effect of the own weight of the ground base with a trapezoidal cutout can be replaced by the fictitious action of the ball tensor of forced deformations and external load. At the same time, the previously known methods of replacing the own weight of the soil base by the action of fictitious surface forces, existing in the presence of rigid restrictions, are special cases of the solutions obtained in this work. In modern conditions, in relation to the total amount of accumulated professional knowledge, the volume of active information resources is increasing, and construction practice is constantly enriched with new experimental and theoretically sound accurate knowledge.
Introduction
In order to assess the deformation of the base, the shrinkage of the structures erected on them, as well as the study of the strength of the bases, it is necessary to determine the stresses from the action of the own weight of the soil [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] .
On the available in the soil massif stress from the action of its own weight (initial stress), stress arising from the action of the structure is superimposed. The initial stress in the general case is determined by gravity (own weight of the soil) and change of these forces in the process of forming the soil massif, tectonic and seismic impacts, and other factors.
State of the problem
In this article, the conditions are established that allow us to represent the effect of the own weight of the soil in the form of the sum of the impact of surface forces and forced MATEC Web of Conferences 193, 03047 (2018) https://doi.org/10.1051/matecconf/201819303047 ESCI 2018 deformations. Since the feasibility of each action is limited by the possibilities of modeling techniques, the conditions presented are important for experimental problem solving.
During the period of site infrastructure works the initial stress state of the soil massif may also change, particularly as a result of dredging in the development of excavation, dewatering, ramming, or rolling the soil, etc. In this case one should speak about a modified -initial stress state of the base, which interacts further with the stresses from the building.
Method of research
Let us consider the stress-strain state of the ground base with a trapezoidal cutout, which is under the influence of its own weight, i.e. under the action of volume forces
where const g  is the volume weight of the soil. The system of equations to describe the stress-strain state in the area of the base by the action of its own weight looks like [12] 
where
It makes sense to obtain the possibility of stress-strain state from the given forces of its own weight in the form of the stress-strain state caused by the resultant effects of surface loads Pi and forced deformations ξ.
The stress-strain state in the area of the base under the action of the load distributed along the boundary surface and directed normally to this surface and forced deformations is described by a system of equations [13, 14] 
2 0,5
For identical equality of displacement
the following conditions must be met:
(11) Taking into account the correlations (5) and (9), these conditions take the form , 1 2
, then from (4) and (8) we get
Taking into account the correlations (5) and (9) we get
We will rewrite the expression (13) taking into account that i 
The expression (15) , taking into account (16), takes the following form
According to the expression for volume forces (1) of (12) and (17) we have
P z g  . (20) Consequently, the determination of the stress-strain state from the given volume forces (the own weight of the soil) is reduced to the determination of the stress-strain state from the forced deformations of the ball type (temperature effect) (19) and the external surface load (20), distributed respectively according to linear and hydrostatic laws (Fig. 2) . More precisely, the displacements in these problems coincide identically, and the stresses are related according to the correlation (18). The methods of experimental determination of the stress-strain state under the action of surface loads and forced deformations, to which the initial problem is reduced, are methodically developed with completeness sufficient to obtain effective solutions.
Analysis of results
Some special cases. 
provided a flat surface
In this case, all three normal stresses are equal, that is, the lateral pressure coefficient is equal to one and there is a uniform (hydrostatic) compression. This solution also coincides with the known [4] . If the Poisson's ratio in the expressions (28) and (29) is replaced by 0.5, then together with (25) they represent the same solution. 
Conclusions
The conditions allow us to present the effect of the own weight of the soil in the form of the sum of the effects: the impact of surface forces and forced deformation. It is shown that the solutions of the problems by the presented method coincide with the previously known solutions.
